AICAR prolongs corneal allograft survival via the AMPK-mTOR signaling pathway in mice.
Immune rejection is a critical complication that results in the graft failure after corneal transplantation. Thus, there remains a need for new therapies for allograft rejection. AICAR (aminoimidazole-4-carboxamide ribonucleoside) is an, as adenosine monophosphate-activated protein kinase (AMPK) activator and a purine nucleoside with a wide range of metabolic effects, including activation of AMPK. More recently, it was reported that it is possible to inhibiting organs rejection and prolong the graft survival time in various models of organ transplantation. In this study, we systematically evaluated the efficacy of AICAR as a treatment modality for inhibiting allograft rejection in a mouse model of corneal transplantation. We found that AICAR significantly suppressed the opacity, edema, and vascularization of the graft, resulting in prolonged corneal allograft survival. AICAR treatment also significantly decreased central corneal thickness. Moreover, the AICAR-treated group showed decreased expression of IB4 and VEGF as compared to the control group. In addition, the mRNA expression of T helper 1 cytokines (IL-2, INF-γ, and TNF-α) was suppressed, and the expression of T helper 2 cytokines (IL-4, IL-5, and IL-13) was elevated by AICAR. Furthermore, the western blotting results revealed that AICAR stimulated AMPK activation and inhibited angiogenesis and inflammation possibly by subsequently suppressing mTOR phosphorylation. By contrast, the AMPK inhibitor Compound C (also called dorsomorphin) had the opposite effect. Our results showed that Compound C blocked AMPK-mTOR signaling and promoted the angiogenesis and inflammation, thus compromising the graft survival. These results suggest that AICAR may be a potential option for inhibiting the corneal graft rejection and for prolonging the graft survival.